Spot Color Pattern System 

BACKGROUND OF THE INVENTION 



TECHNICAL FIELD 

10 The invention relates to printing documents in a computer environment. 
More particularly, the invention relates to the specification, storage, and 
printing of background textures for proof printing in a computer environment. 

15 DESCRIPTION OF THE PRIOR ART 

There are several different levels of end-users in the printing arena. High- 
end users require a printing press environment using equipment such as 
offset printers or large-bed inkjet printers to create their final products. Mid to 
20 low-end users do not have a need for high quality professional printing. 
Laser printers and low cost inkjet printers will satisfy for their general needs. 

Printing press environment customers have specialized demands. Some 
customers print their jobs on different materials such as metal, fabrics, and 
25 textiles. These customers do not know what the final product looks like until 
the job is printed on the actual media. 

The printing process involves sending a file containing the document to an 
image setter or plate setter printer. The image setter printers transfer the job 
30 to film before burning it to plate. Plate setter printers transfer the job directly 
to plate. The plates are used to print the job on the desired media using a 
professional printing press. Typically, the final product is sent to the 
customer for proofing and finalization. Mistakes or unwanted results are 
expensive and a waste of the media. 
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Consumer and most business computer users print their jobs on relatively 
low-cost laser printers and ink jet printers. The media is typically paper and 
mistakes or unwanted results are fairly inexpensive. Corrections can be 
performed immediately within the appropriate application program with a 
5 short turn-around time from correction to print. 

It would be highly desirable for the printing press customers to be able to 
proof their print jobs on paper-based printers. The only drawback is that, 
using paper-based printers, the printing press customer does not get a 
1 0 realistic reproduction of his print job. The specialized print media that the 
printing press customer uses has certain characteristics that cause the print 
job to appear differently on white or colored paper than on the specialized 
print media. 

15 Some approaches allow printing press customers to proof their print jobs on 
Z. paper-based printers. However, these approaches do not allow for a 
consistent, reproducible method that realistically simulates the printing press 
Z customer's specialized print media. 

-~ 20 A few of the approaches generate their own pattern type of output without 
Z' using the Postscript pattern language by printing a large number of small 

T images across the document's background. Other approaches require that 

the user define an image that covers the entire area of the job. These 
approaches are very inefficient because they create very large files which 
25 extend the download time to the printer and increase processing and 
memory demands on the printer. 

It would be advantageous to provide a spot color pattern system that allows 
users to proof print jobs that require specialized print media on paper-based 
30 printers. It would further be advantageous to provide a spot color pattern 
system that allows users to define custom textures that match their 
specialized print media. 
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SUMMARY OF THE INVENTION 



The invention provides a spot color pattern system. The system allows users 
to proof print jobs that require specialized print media on paper-based 
5 printers. In addition, the invention allows users to define custom textures that 
match their specialized print media. 

A preferred embodiment of the invention provides a naming convention that 
allows the user to name a custom spot color pattern. A Raster Image 
10 Processing (RIP) is provided that has a database of spot color patterns that 
are user definable. Instead of associating a specialized spot color name 
with a certain color value the name is associated with a pattern. The user 
defined spot color patterns are patterns which are images of a textile, fabric, 
metal, etc., that are repeatedly printed across the job. 

15 

Print jobs are sent to the RIP. The RIP interprets a spot color pattern name in 
print job, looks up the spot color in its database, and pulls up the image 
associated with the spot color pattern name. The RIP adds Postscript pattern 
code to the print job to draw the pattern and adds other code to perform other 
20 tasks, such as mirroring or four-way mirroring to prevent stitches from 
appearing. The Postscript pattern code paints the spot color across the 
background or painted into any shape or form on the page of the print job, 
realistically simulating the final print media. 

25 The invention allows users to import an image and associate it with a spot 
color name. A RIP user interface gives the user the ability to create, modify, 
or delete spot color patterns. 

The invention also provides a mechanism for application programs that 
30 allows the application program to access a custom spot color pattern by 
requesting the pattern from the RIP. When a user specifies a spot color 
pattern that is unknown to an application program, the application program 
queries the RIP for the spot color pattern. If the RIP has the spot color pattern 
defined in its database, it will send the spot color pattern to the application 
35 program. 
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The appfication program can also store spot color pattern definitions within 
its own database that allows users to define and specify a particular spot 
color pattern. When the user wants to print a job, the application program 
5 queries the RIP to see if the RIP has the spot color pattern in its database 
and downloads it to the RIP if the RIP does not have the spot color pattern in 
its database. The application program can also blindly download any 
required spot color patterns to the RIP whenever a job is printed in order to 
achieve consistency between jobs for that particular application program. 

10 

Other aspects and advantages of the invention will become apparent from 
the following detailed description in combination with the accompanying 
drawings, illustrating, by way of example, the principles of the invention. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a prior art approach of tiling a large 
number of small images across a document according to the invention; 

20 

Fig. 2 is a block diagram showing a prior art approach of requiring a user to 
define an image that covers the entire background of a document according 
to the invention; 

25 Fig. 3 is a block diagram of a prior art approach of defining a sub-area of a 
document as an example of the final print job according to the invention; 

Fig. 4 is a block schematic diagram of a preferred embodiment of the 
invention illustrating the Raster image Processor (RIP) based spot color 
30 pattern system according to the invention; 

Fig. 5 is a screenshot of a user interface screen for a RIP in a preferred 
embodiment of the invention illustrating the spot color editor according to the 
invention; 
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Fig. 6 is a screenshot of a user interface screen for a spot color editor in a 
preferred embodiment of the invention according to the invention; 

Fig. 7 is a screenshot of a user interface screen for a spot color pattern editor 
5 in a preferred embodiment of the invention according to the invention; 

Fig. 8 is a screenshot of a user interface screen for adding a spot color 
pattern in a preferred embodiment of the invention according to the 
invention; 

10 

Fig. 9 is a screenshot of a user interface screen for selecting an image for a 
spot color pattern in a preferred embodiment of the invention according to 
the invention; 

15 Fig. 10 is a screenshot of a user interface screen for associating an image 
with a spot color pattern name in a preferred embodiment of the invention 
according to the invention; 

Fig. 11 is a screenshot of a user interface screen for associating an image 
20 with a particular spot color pattern name in a preferred embodiment of the 
invention according to the invention; 

Fig. 12 is a screenshot of a user interface screen listing the spot color 
patterns in a RIP's database in a preferred embodiment of the invention 
25 according to the invention; 

Fig. 13 is a block schematic diagram of a task-oriented viewpoint of a 
preferred embodiment of the invention illustrating the RIP tasks according to 
the invention; 

30 

Fig. 14 is a block schematic diagram of a task-oriented viewpoint of another 
preferred embodiment of the invention illustrating the RIP tasks according to 
the invention; and 
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Fig. 15 is a block schematic diagram of a dynamic transfer approach 
illustrating the transfer of spot color patterns between application programs 
and a RIP according to the invention. 

5 

DETAILED DESCRIPTION OF THE INVENTION 

The invention is embodied in a spot color pattern system in a computer 
environment. A system according to the invention allows users to proof print 
10 jobs that require specialized print media on paper-based printers. In 
addition, the invention allows users to define custom textures that match their 
specialized print media. 

The invention allows print customers that require specialized print media 
15 such as metal or textile to proof their print jobs on paper-based printers by 
realistically simulating the texture of the actual print media. Spot color 
patterns combine the concepts of spot colors and patterns and give the user 
the ability to define custom spot color patterns. 

20 Image setter/plate setter printers typically require customers to submit CMYK 
files defining the customer's print jobs. This is because the printing press 
environment requires print jobs to be in grayscale, CMYK, or spot colors. 

Spot colors are primarily used in the printing industry to achieve very vibrant, 
25 extended gamut colors that are beyond what is available from CMYK. 
Sometimes spot colors are used for two color printing and duo tones, among 
other uses. However, spot colors are most commonly used to add more 
colors to the printing process that are unique. A common application is for 
printing corporate logos and achieving a certain color, e.g., Coke® Red. 

30 

Spot colors are solid colors and are typically specified by a Pantone color 
number, Toyo, HKS, etc. These color systems offer very stable colors that 
are standardized as opposed to CMYK. CMYK attempts to be standardized, 
but it is not as consistent and has variances from system to system. 
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Application programs, such as Quark Express, Adobe Pagemaker, Adobe 
Illustrator, Adobe Photoshop, Freehand, etc., describe spot colors using 
Postscript. When an application program prints a job, the Postscript code for 
5 the file that is generated by the application has the spot color name specified 
in the code (for composite files). For separation files, the convention is to 
name the spot color in a comment within the file. 

Raster Image Processing (RIP) systems trap the spot color names by looking 
10 for the CMYK custom color commands or the separation color space 
comments. The RIP system looks up the color name, picks up accurate color 
for it, and prints the file. For separation files, the RIP system looks for the 
comments to find the colors, converts the grayscale to the appropriate color, 
and prints the file. 

15 

The concept of patterns as used herein are patterns that are defined in the 
Postscript language. Postscript allows for the specification of operators 
called makepattern and setpattern. 

20 Referring to Fig. 1, some application programs generate their own pattern 
type of output without using the Postscript pattern language by printing a 
large number of small images 101 across the document's background 102. 
However, this approach is very inefficient because it creates very large files 
which are then sent to a printer. The download time to the printer is 

25 extended and processing and memory demands on the printer side are 
increased. 

Most pre-press application programs use a page description language, such 
as Adobe Postscript ®. The Postscript language pattern concept allows the 
30 user to define a small, repeated unit and to tell Postscript to paint it over an 
area, shape, or text, etc. 

Some users have a need to look at particular types of spot colors that are, for 
example, metallic in nature and/or have some texture. This is because the 
35 user may be printing the final job on a certain type of metal or on material 
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that has an actual pattern, such as textile and fabric, for example. The 
printer, however, cannot be changed to print metallic ink or on textile. 

These users need a way to proof their print jobs on readily available printers, 
5 such as color laser printers or inkjet printers. The ability to proof their print 
jobs on lower cost printers (using paper) enables the users to cut down on 
costly mistakes and unwanted results. Certain colors, text, or designs may 
not appear correctly on the actual print media. 

10 With respect to Fig. 2, prior solutions require that the user define an image 
201 that covers the entire area of the job 202. The image 201 is printed as 
the background 203. This is performed within the application program which 
requires that the image and job be downloaded to the printer, thereby 
slowing the printing process down by demanding more download time, 

15 processing time, and memory. 

Referring to Fig. 3, users have also used other approaches such as printing 
a sub-area 301 of a print job 302 with a solid background spot color that was 
close to the actual media and using that sub-area as an example of the 
20 fabric. These approaches resulted in a less than desired effect that did not 
realistically simulate the end product. 

With respect to Fig. 4, the invention provides a naming convention that 
allows the user to name a custom spot color, e.g., Levi® Jeans number 21 . 

25 The RIP side 402 has a database of spot color patterns 403 that are user 
definable. Instead of associating the specialized name with a certain color 
value, such as Pantone 123, the name is associated with a pattern. The user 
defined spot color patterns are patterns which are images of a textile, fabric, 
metal, etc., that are repeatedly printed across the job. Print jobs are sent 

30 from the user's computer 401 to the RIP 402. When the RIP 402 interprets a 
spot color pattern name in print job, the RIP 402 looks up the spot color 
pattern in its database 403, pulls up the associated image, and paints the 
spot color pattern as a pattern in Postscript. The printer 404 prints the job 
with the spot color pattern as the background, realistically simulating the final 
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print media. The invention combines the concepts of spot colors with 
Postscript patterns. 

The RIP 402 allows spot colors to work as they normally do and additionally 
5 recognizes spot color patterns as special cases. When a spot color pattern 
is identified, the RIP 402 adds Postscript pattern code to the job to draw the 
pattern and adds other code to perform mirroring or four-way mirroring (to 
prevent stitches from appearing), for example. The result is that the user can 
specify a special color, such as silver, and it is painted just like a regular 
1 0 color, but it looks more realistic because it has a metallic appearance, rather 
than a solid silver color, like a spot color. 

When the user has finished proofing his print job, the spot color pattern 
callout in the print job is typically removed if the spot color is simulating a 
15 paper stock, media or is something added. The callout is left alone if the 
spot color is a result of the printing process itself e.g., it is used for metallic 
inks. This allows the user to easily transition from the proof stage to the 
press stage which prints on the actual print media. 

20 Referring to Figs. 5-12, the invention allows users to import whatever image 
that they want. The RIP user interface 501 gives the user the ability to edit 
spot colors and patterns 502. The user enters the spot color editor 601 and 
picks the family of spot colors 602. For spot color patterns the user selects 
"custom" 702. The spot color editor 701 allows the user to edit spot color 

25 patterns 703, add new spot color pattern definitions to the RIP's database 
704, or delete spot color patterns 705. 

When adding a new spot color pattern 801, the user imports the desired 
image pattern 802. The user selects 901 an image 902 for the RIP to assign 
30 to the new spot color pattern, which is displayed to the user 1001. The RIP 
assigns the spot color name 1101 to the image 1102 in the database 1201. 

Any user can then specify the spot color pattern name as a spot color and 
have it print in a consistent manner from job to job. The user is not aware 
35 that the invention inserts the Postscript code to paint the spot color pattern 
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across~the background. All the user has to do is to name the spot color 
pattern and the invention does the rest. The invention provides a centralized 
location where spot color patterns are deposited and accessed. 



5 With respect to Fig. 13, a task viewpoint of the invention is shown. The User 
Interface module 1301 handles user modifications and additions of spot 
color patterns in the database 1302 as described above. All print jobs enter 
the RIP through the Queue Print Jobs module 1303. Print jobs are sent to 
the Inject PS Functions module 1304 where additional Postscript® code is 

10 injected to the beginning of the job that redefines the spot color Postscript 
operators to paint the background or paint into any shape or form on the 
page. The injected code causes the redefined operators to do the 
appropriate lookups and callbacks. The injected code also adds to the print 
job or the general environment, other functionality needed to perform other 

15 tasks such as mirroring or four-way mirroring (to prevent stitches from 
appearing). 

The job is then sent to the Process Postscript® module 1305 which 
processes the entire job and executes the Postscript® code, extracting the 
20 spot color pattern image from the database 1302 and painting the spot color 
pattern image where required in the job. The job is simultaneously 
rasterized in the Rasterize Image module 1306 and later sent to the printer. 

With respect to Fig. 14, a task viewpoint of another embodiment of the 
25 invention is shown. The User Interface module 1401 handles user 
modifications and additions of spot color patterns in the database 1402 as 
described above. All print jobs enter the RIP through the Queue Print Jobs 
module 1403. Print jobs are sent to the Scan Print Job module 1404 which 
checks and verifies with the database 1402 any spot color patterns named in 
30 the job. If a valid spot color pattern is named, then the Scan Print Job 
module 1404 inserts the Postscript® code to paint the background or paint 
into any shape or form on the page into the job's code. The Scan Print Job 
module 1404 also adds any other Postscript® code needed to perform other 
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tasks such as mirroring or four-way mirroring (to prevent stitches from 
appearing). 

The job is then sent to the Process Postscript® module 1405 which 
5 processes the entire job and executes the Postscript® code, extracting the 
spot color pattern image from the database 1402 for processing and painting 
the spot color pattern image where required in the job. The job is 
simultaneously rasterized in the Rasterize Image module 1406 and later sent 
to the printer. 

10 

Referring to Fig. 15, the invention also provides a mechanism for application 
programs (through plug ins or code modifications) that allows the application 
program to access a custom spot color pattern by requesting the pattern from 
the RIP. When a user specifies a spot color pattern that is unknown to an 

15 application program 1501, the application program 1501 queries the RIP 
1503 for the spot color pattern. If the RIP 1503 has the spot color pattern 
defined in its database 1504, it will send the spot color pattern to the 
application program 1501. The application program 1501 stores the spot 
color pattern locally 1502 and uses it for further references by the user. This 

20 provides the user with the ability to preview the spot color pattern using a 
WYSWIG application program. 

The application program 1501 can also store spot color pattern definitions 
within its own database 1502 that allows users to define and specify a 

25 particular spot color pattern. When the user wants to print a job, the 
application program 1501 queries the RIP 1503 to see if the RIP 1503 has 
the spot color pattern in its database 1504 and downloads it to the RIP 1503 
if the RIP does not have the spot color pattern in its database 1 504. The 
application program 1501 can also blindly download any required spot color 

30 patterns to the RIP 1503 whenever a job is printed in order to achieve 
consistency between jobs for that particular application program 1501. 

Although the invention is described herein with reference to the preferred 
embodiment, one skilled in the art will readily appreciate that other 
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applications may be substituted for those set forth herein without departing 
from the spirit and scope of the present invention. Accordingly, the invention 
should only be limited by the Claims included below. 
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